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Background. Currently, there are many studies on the evaluation of the results of surgical intervention and the
comparative analysis of various surgical techniques for treating children with congenital spinal deformities. However,
there is no consensus regarding the choice of surgical access to the abnormal vertebra that considers the duration of
surgery, the volume of intraoperative blood loss, the degree of correction achieved during the intervention, the length
of metal fixation, and the preservation of the result in the long-term observation period.

Aim. The goal is to identify the advantages and disadvantages of the dorsal and combined approaches to the surgical
treatment of preschool children with congenital deformities of the thoracic and lumbar spine against the background
of an isolated violation of the vertebral formation.

Materials and methods. A retrospective analysis of 56 patients under the age of five with congenital spinal deformities
and a history of an isolated hemivertebra in the thoracic and lumbar regions who underwent one-stage hemivertebral
extrusion from a dorsal approach (1% group: n = 30) or from a combined approach (2™ group: n = 26) was conducted.
Results. All patients showed improvement in the sagittal and frontal profiles of the spine. However, during separation
in the first group of patients, a progression of the kyphotic component of the deformity in the lumbar spine from
—-19° to —8° was noted, while the correction value of the curvature of the scoliotic component remained stable.
Intraoperative blood loss in the first group of patients was less (234 mL) compared with that in the second group
(319 mL), while the duration of surgery was longer (310 min and 185 min, respectively). On average, in the first group,
a longer metal structure was used to correct the spinal deformity compared with the second group.

Conclusions. The correction of the patients’ congenital spinal deformities with a single hemivertebra from a combined
access approach allows a complete correction of the congenital curvature, the fixation of a smaller number of vertebrae,
and the maintenance of a stable result in the long-term observation period compared with the dorsal approach. Isolated
dorsal access to the hemivertebral body is characterized by less intraoperative blood loss compared with the combined
approach, although the length of surgical intervention is increased.

Keywords: congenital scoliosis; congenital kyphosis; monosegmental spinal malformations; hemivertebrae; hemivertebrae
excision; posterior approach; combined approach; correction of the deformity; invasiveness of surgery.

CPABHUTEAbHbIN AHAAU3 XUPYPTUYECKOTO AEMEHUSA AETEU
AOWKOAbHOTO BO3PACTA C BPOXKAEHHOW AE®OPMALIUEN
NMO3BOHOYHUKA TTIPU U3OAUPOBAHHLIX NMOAYITO3BOHKAX
M3 KOMBUHUPOBAHHOIO U AOPCAABHOTIO AOCTYITIOB

© C.B. Buccapuonos’, A.P. Cronorxoe?, JI.H. Koxywun', H.0. Xycaunos', M.A. Xapouxos'

' ®I'BY «Hay4HO-MCCIen0BaTeNIbCKIIT TETCKUIT OpToneanieckuit uHCTUTyT um. L.V, TypHepa»
Munsapasa Poccun, Cankr-Iletep6ypr;

2 OI'BY «DepepanbHblil LEHTP TPABMATONOINY, OPTOIEANY U SHAOIPOTE3UPOBAHM»
Munsapasa Poccun, Yeboxcaper

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 7. Issue 4. 2019


https://crossmark.crossref.org/dialog/?doi=10.17816/PTORS745-14&domain=PDF&date_stamp=2020-01-20

6

ORIGINAL PAPERS

B Aag untmposanms: Buccapmoros C.B., CioHalokos A.P., KokywuH AH., 1 Ap. CpOBHUTEABHbIM OHOAM3 XMPYPTMYECKOTO AGYEHM AETEN AO-
LLIKOABHOTO BO3PACTA C BPOXAEHHOM AECDOPMALMEN MO3BOHOYHUKA MPU M3OAMPOBAHHBIX MOAYMO3BOHKAX M3 KOMBMHUMPOBAHHOMO M AOPCOAb-
HOrO AOCTYMOB // OpToneAns, TOABMATOAOTUS 1 BOCCTOHOBUTEABHAS XMPYPIUS AETCKOro Bo3pacta. — 2019. - T. 7. - Boin. 4. - C. 5-14. https://

doi.org/10.17816/PTORS745-14

Moctynuaa: 12.07.2019 Oao06peHa: 01.12.2019 MpuHsgta: 09.12.2019

O6ocHoBaHne. B HacToslee BpeMsl NMPOBEEHO JOCTATOYHOE KOMMYECTBO VMCCIENOBAHMIL, MOCBAIICHHBIX OljeHKe
Ppe3ynbTaTOB ONEPATMBHOIO BMELIATE/IbCTBA M CPABHUTENBHOMY aHANIM3y PasAMYHbIX XUPYPIUMYECKMX METOIUK Jiede-
HUA JeTell C BPOXKAEHHON fedopmanmert mo3BoHOYHMKA. OfHAKO He CYIIECTBYeT €AMHOTO MHEHNUs B OTHOIIEHUM
BbIOOpA XMPYPTUUECKOTO JOCTYNa K aHOMAaJbHOMY II03BOHKY C YYeTOM IJIMTEIbHOCTY Ollepaiyiy, o6beMa MHTpa-
OIIEPALIYIOHHON KPOBOIIOTEPY, BEIMYMHDI JOCTUTHYTOM KOPPEKLMM B XOfle BMELIATENbCTBA, IPOTAXXEHHOCTY METaIO-
(uKcanyM U COXpaHEeHNs MOTYYEeHHOTO pe3y/lbTaTa B OTHAJICHHOM Ilepuofie HaOMIOeH .

Ilenp — BBIABUTH IMpeMMYILIECTBA VM HEJOCTATKY JOPCAJIbHOTO ¥ KOMOMHMPOBAHHOTO HNOCTYIIOB K XUPYPIUMYECKOMY
JIe4eHIIO JIeTell OLIKO/MIBHOIO BO3pPAacTa C BPOXK/AEHHOI fedopMalyeil TPYFHOrO U MOSCHUYHOTO OTHENIOB O3BOHOY-
HuKa Ha (OHe M3ONMMPOBAHHOIO HApyIIeHUsT POPMUPOBAHMS IIO3BOHKA.

Matepuansl u MeTofbl. IIpoBefieH peTpOCIIEKTUBHBIN aHaMN3 JleueHNnsA 56 MalJMeHTOB B BO3pacTe [0 5 JIeT C BPOXK-
[eHHbIMU AedopMalysIMM I03BOHOYHMKA Ha (pOHE M30/MMPOBAHHOTO MOMYIO3BOHKA B IPYFHOM U IOSICHUYHOM OT/e-
JlaX, KOTOPBIM BBINOTHSIN OFHOATAIIHYI0 SKCTUPIAIMIO MONTYIO3BOHKA U3 #opcanbHoro (1l-a rpymma; n = 30) mm
KOMOMHMPOBAHHOTO (2-51 TPyIIa; # = 26) JOCTYIIA.

Pesynbprarhl. ¥V BCex MAalMeHTOB ObUIO OTMEYEHO YIy4IlEHNe CATMTTANIbHOIO ¥ (POHTATBLHOIO Mpoduelt I03BOHOY-
Huka. OfHAKO B OTHAJEHHOM IIepyOfe y MAIMEeHTOB -1 rpynmbl HabIO[anoch MporpeccupoBane KudoTnaeckoro
KOMIIOHEHTa fepopManyy B MOSACHUYHOM OT/e/le MO3BOHOYHMKA ¢ —19 o —8°, mpu 3TOM BeIMyMHa KOPPEKUMU CKO-
JIMOTHYECKOTO KOMIIOHEHTa MCKPUBJIEHN OCTaBalach CTabMIbHOI. VIHTpaomepanyoHHas KpOBOIOTeps B 1-i1 rpymmne
HalMeHTOB Oblla MeHblle (234 MJI IO cpaBHeHMIO ¢ 319 My BO 2-Ji TpyIe), IpU 3TOM ONepalyu AIWIACH JOJIbIle
(310 u 185 MuH COOTBETCTBEHHO). B 1-11 rpymme a1 koppekuuy fedopManyy IO3BOHOYHUKA UCIIONb30BAIN B Cpef-
HeM 6ojlee IIPOTSHKEHHYI0 MET/VIOKOHCTPYKLUIO IT0 CPABHEHMIO CO 2-il TPYIIION.

3aknrouenne. Koppekiusa BpoxeHHO! AedopManyuy I03BOHOYHMKA Y IALMEHTOB C eIMHUYHBIM [IOMTYIIO3BOHKOM U3
KOMOVHMPOBAHHOIO [OCTYIA MO3BOJISIET HOCTUYD MOMTHOLEHHOTO MCIPAB/IEHUsI BPOX/IEHHOTO MICKPUBIEHMs C Puk-
canyeil MEHbLIETO KOJMMYeCTBA IO3BOHKOB, NPV STOM CTaOWM/IbHBIN pe3y/IbTaT COXPAHIETCS B OTHANIEHHOM IIepHOfie
HaOJIIOfieHNA B OT/INYME OT JOPCAIbHOTO MOAXO0Ma. VI30/1MpOBaHHBII JOPCAIBHBIN JOCTYI K TeTy IOTYIO3BOHKA OT/IN-
YaeTcsA MeHbIIell MHTPAOoIlepallIOHHON KPOBOIOTepeli 10 CPaBHEHMIO C KOMOMHMPOBAaHHBIM, OHAKO BpeMs XUPYp-
TMYEeCKOTO BMEIIATe/bCTBA B CIyYae M30MMPOBAHHOTO [JOPCAIBHOTO [OCTYIA Gorblle.

KmroueBnie cmoBa: BpO}K,[[CHHbe/[ CKOJ/INO03; MOHOCEITMEHTAapHbIE IIOPOKM ITO3BOHOYHNMKA; IKCTUPIIALNA ITOTYIIO3BOHKA;
HOpCaJ’II)HbII‘/'[ AOCTYII; KOM6I/IHI/IPOBaHHbHu/I [OCTYII; KOppeKIMA He(i)OpMaIH/H/I; TPaBMAaTYHOCTD OIl€paliNN.

Abnormalities in the vertebral development
often cause the onset and progression of
congenital deformity of the spinal column
during the growth and development of a child.
The prevalence of vertebral malformations is 1 per
1,000 newborns [1]. One of the most common
malformations of the spine, leading to severe
and rigid curvatures already in preschool age, is
a vertebral malformation [2].

With the development of pediatric vertebrology,
various options have been developed for surgical
interventions and tactical approaches aimed at
correcting congenital curvature using a multi-
support spinal system. In recent years, studies
have appeared focused on assessing the results of
the correction of congenital deformity in various
approaches and the comparative analysis of their
effectiveness, both by Russian and international
authors [3-6].

Analyzing the work that deals with the
surgical treatment of patients with congenital
spinal deformity, we cannot but notice the lack
of consensus on the optimal surgical approach to
the body of the abnormal vertebra during surgical
treatment of pediatric patients with this pathology.
Some authors prove the possibility of optimal
correction of congenital spinal deformity only from
the dorsal access [7-10], whereas others argue
that the best results are obtained from combined
access (anterolateral and dorsal) [4, 11-14]. At the
same time, the issue of the extent of metal fixation
remains open for various options of surgical
approach in the treatment of pediatric patients with
congenital spinal curvature. Some authors believe
that the correction of congenital deformity should be
performed by fixing the minimum number of spinal
motion segments and stabilizing only neighboring
vertebrae relative to the abnormal one [5, 15, 16].
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Others argue that the correction of congenital
deformity must be performed by multi-support
hardware with fixation of the vertebrae located over
several spinal motion segments above and below the
vicious vertebra [11]. However, no study provides
a comparative analysis of the number of stabilized
spinal motion segments using the spinal system for
various surgical approaches for the correction of
congenital deformity in pediatric patients.

Intraoperative blood loss during surgical
treatment of pediatric patients with congenital
spinal deformities, despite the improvement of
intervention methods and the use of modern
special means for hemostasis during surgery, is
an inevitable adverse event. The main causes of
intraoperative blood loss during surgical correction
of congenital curvature of the spinal column include
soft tissue injury, impaired integrity of the posterior
bony structures of the spine, bleeding from the
vessels of the spinal canal, increased pressure in the
vessels of the inferior vena cava system due to the
patient’s non-physiological position, and duration of
the intervention [17-19].

Thus, the problem of choosing the most rational
surgical approach and its effectiveness in correcting
congenital spinal deformity in pediatric patients
remains unresolved.

This study aimed to identify the advantages
and disadvantages of the dorsal and combined
approaches to surgical treatment of preschool
pediatric patients with a congenital deformity of
the thoracic and lumbar spine with an isolated
malformation of the vertebra.

Materials and methods

Study design

This is a comparative intergroup retrospective
study with bicenter enrollment into groups.

The material of the study was the medical
history, examination results, and surgical treatment
of 56 pediatric patients aged 1 to 5 years (26 girls
and 30 boys) with congenital spinal deformity with
an isolated segmented semivertebra of the thoracic
or lumbar region. The average age of the patients
was 4 years and 8 months. The semivertebra
was located in the thoracic region (Th,-Th,,)
in 34 patients and the lumbar region (L,-L,) in
22 patients. Depending on the surgical access, two
groups were formed. Patients in Group 1 (n = 30)

underwent the surgical intervention from the dorsal
access, and combined access was performed for
patients in Group 2 (n = 26). The average follow-up
period in the long term was 5 years and 10 months
(from 2 years and 3 months to 7 years).

Inclusion criteria

Inclusion criteria are as follows: the presence of
a single defect in the thoracic or lumbar region,
the absence of neurological disorders in the
clinical presentation, simultaneous monosegmental
extirpation of the semivertebra and correction of
congenital deformity using the surgical hardware,
and the age of patients at the time of surgical
treatment (1 to 5 years). Patients had a mesosomatic
somatotype with harmonious or disharmonious
development. The informed consent of the patient
representative to participate in the study was
obtained. Exclusion criteria were multi-stage surgical
treatment, multiple malformations of the spine,
neurological disorders in the clinical presentation,
pathological changes in the spinal cord according to
magnetic resonance imaging, and somatic diseases
in the stage of decompensation.

Study conditions

All pediatric patients received surgical treatment
in a planned manner in the departments of
pathology of the spine and neurosurgery of the
Turner Scientific Research Institute for Children’s
Orthopedics, and the children’s traumatology and
orthopedic department of the Federal Center for
Traumatology, Orthopedics, and Endoprosthetics
(Cheboksary) from January 2011 to January
2017 inclusive, under the agreement on scientific
and practical cooperation, which provides the
opportunity for the surgery to be conducted by
specialists of one institution in another institution.

Research methods

Clinical and laboratory examination included an
assessment of orthopedic and neurological statuses.
In addition, the duration of the surgical session
(in minutes), the volume of intraoperative blood
loss (absolute in milliliters and relative in percent
of the volume of circulating blood), the amount
of correction of congenital deformity during the
surgery, the length of the hardware fixation, and
the long-term stability of the treatment result were
also taken into account. In all pediatric patients,
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anatomical and anthropometric parameters, growth,
and weight indicators were evaluated before surgery.

All patients underwent radiation examination
(X-ray imaging in two projections in the standing
position, multispiral computed tomography, and
magnetic resonance imaging) of the spine before
surgery, after surgery, and in the long-term
postoperative period during case follow-up with
a frequency of one time in 6 months and then once
a year. Radiographs determined the local scoliotic
and kyphotic components of spinal deformity
according to the Cobb method before surgery,
the amount of correction after it, and the stability
of the result achieved in the process of further
development of the child.

The surgical treatment techniques were the
extirpation of a single semivertebra together with
the upper and lower intervertebral disks and the
correction of congenital deformity of the multi-
support transpedicular surgical hardware, followed
by the creation of posterior local spine fusion and
fusion. All surgeries were performed by one surgical
team. This approach to the inclusion of patients
in the study group provided more reliable data.
Moreover, specialists of each institution, regardless
of each other, performed several dozen such surgical
interventions every year in pediatric patients with
congenital spinal deformities. The groups under
study were formed retrospectively, depending on
the surgical access to the abnormal vertebra during
the study period. In the presence of a pronounced
bone block formed in the surgery area, the surgical
hardware was removed in 1.5-2 years after the
surgery. After that, the case follow-up was continued
for the patients with X-ray control one time per
year.

Intraoperative blood loss was evaluated by
the gravimetric method and by determination
of blood volume aspirated into a graduated
container for blood. The circulating blood volume
(CBV) was determined by the following formula:
CBV = bodyweight of the child (kg) x coefficient X

(for pediatric patients under 6 years of age
X =80 mL/kg) [20]. To reduce intraoperative
blood loss, biological and technical blood-saving
techniques were used [1, 5, 21, 22].

Statistical analysis was performed using
the Statistica 13 program (StartSoftInk, USA).
The arithmetic mean (M) and the mean devia-
tion (xm) were calculated. The normality of the
distribution of parameters was checked using the
coefficient of variation, mean absolute deviation,
range of variation, asymmetry, and kurtosis
parameters. To determine the statistical significance
of differences in paired measurements, the paired
Student t-test was used, and the results were
considered significant at p < 0.05. To determine
the linear relationship, the Pearson correlation
criterion (r) was used. The significance of differences
between the means was evaluated by comparing
variances.

Results

The patients were divided into two groups
depending on the version of the surgical approach to
the body of the abnormal vertebra. But the patients
of both groups did not differ in age or localization
of the semivertebra (Table 1).

In patients of both groups, local curvature in
the thoracic or lumbar region was manifested as
both scoliotic and kyphotic components of spinal
deformity (Table 2).

The indication for surgical correction of
spinal curvature was congenital spinal deformity
with local pathological scoliosis of more than 20°
in combination with a kyphotic component of
curvature of more than 8° in the lumbar region and
more than 18° in the thoracic region [15, 16].

It should be noted that the value of the scoliotic
component of deformity in both groups of patients
was almost equal, whereas the value of local kyphosis
at the level of the abnormal vertebra in Group 2 was
significantly higher than that in Group 1 (p = 0.02

Table 1

Characteristics of study groups by age and localization of congenital malformation

i Semivertebra localization
Group Number of patients Age at time t(})1f )S urgery
(months Thoracic region Lumbar region
1 30 36.5+11.6 19 11
2 26 442 +104 15 11
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Table 2
Indicators of scoliotic and kyphotic deformities before surgery in patients of the two groups
Initial spinal deformity, in degrees by Cobb
Deformity component Group
Thoracic region Lumbar region
Local scoliotic component, M + m 1 263 +2.8 p=0.04 22.0+2.1 p=0.05
2 234+29 225+3.1
Local kyphotic component, M + m 1 284+19 p=0.02 22.0+3.1 p=0.05
2 352+23 289 +27
Table 3

Indicators of the duration of surgical intervention and the volume of blood loss depending

on surgical access

e o Intraoperative blood loss

2 | Localization of . .

S deformit Duration of surgery (min)

&) Y Absolute, mL Relative, percentage of CBV
Thoracic 310 + 22* 307 =21 234 + 34* 220 + 41 16.7 + 0.9% 155+ 1.1
region (min 185; (min 240; (min 50; (min 50; (min 3.5; (min 3.5;

max 460) max 425) max 600) max 500) max 52.5) max 42.9)

1
Lumbar 313 +40 252 + 61 179+ 1.5
region (min 185; (min 50; (min 5.7;

max 460) max 600) max 52.5)
Thoracic 185 + 13* 192 + 20 319 + 25* 327 £ 41 20.2 + 1.0* 232 + 1.6**
region (min 155; (min 165; (min 140; (min 1505 (min 4.7; (min 7.4;
max 230) max 230) max 650) max 650) max 54.6) max 54.6)

2
Lumbar 175+ 20 293 + 34 17.3 £ 1.2%*
region (min 155; (min 140; (min 4.7;

max 220) max 550) max 45.8)

Note. *p < 0.05 for Groups 1 and 2; **p < 0.05 for the thoracic and lumbar spine within the group. CBYV, circulating blood volume.

and p = 0.05, respectively). However, the analysis
of variance revealed the absence of significant
differences between the average values of the
comparison groups.

The study revealed the dependence of the
duration of the surgical intervention on access
to the body of the abnormal vertebra. With the
dorsal approach, the average duration of the
surgery was 310 min (min 185; max 460), and
with the combined approach, it was 185 min
(min 155; max 230; significant increase, p = 0.001).
The volume of blood loss after surgery in Group 1
was 234 mL (min 50; max 600), which corresponds
to 16.7% of the CBV, and in Group 2, it was 319 mL
(min 150; max 650), which is 20.2% of the CBV. Also,
a statistically significant decrease in both absolute
and relative intraoperative blood loss was revealed
in Group 1 compared with that in the comparison
group (p =0.04 and p = 0.01, respectively).
In Group 2, the volume of intraoperative blood loss
was significantly higher with the localization of the

vicious vertebra in the thoracic region than with the
location of the semivertebra in the lumbar region
(p =0.007). A pronounced inverse correlation was
established between the duration of the surgery and
the volume of blood loss with high binding strength
(r =-0.871). The results of the surgery duration and
the amount of blood loss during the intervention
are presented in Table 3.

After surgery in patients of both groups, a radical
correction of both the scoliotic and kyphotic
components of the deformity was achieved with
the restoration of physiological profiles of the spine.
The insignificant residual value of the deformity,
as well as the difference in the measurement of
correction indicators between the groups and in the
long-term follow-up period, corresponded to the
values of the measurement error. As a result of the
surgery, it was possible to restore the sagittal profile
of the deformed spinal motion segment (Figure).

However, in the long-term period after surgery,
a progression of the kyphotic component of the
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Radiographs of patient K., 1 year and 3 months, with congenital kyphoscoliosis with posterolateral semivertebra: (a) before
surgery, the scoliosis angle is 26°, and the kyphosis angle is 12° (b) 1.5 years after the surgery from a combined approach;
and (c) 6 years after removal of surgical hardware

Table 4
Changes in correction of spinal deformity
Postoperative deformity Deformity in the long-term
%* Localization AVf(f)l‘fa%Tofcli(lg(libel‘ of the spine (°) follow-up period (°)
3 of deformity vertebrae Local scoliotic Local kyphotic Local scoliotic Local kyphotic
component component component component
Thoracic region 3.3 5 7 0 7
1
Lumbar region 3.1 5 -19 2 -8
Thoracic region 3.0 5 5 2 5
2
Lumbar region 2.8 8 -16 0 -16
deformity in the lumbar spine from -19° to -8° Discussion

(p =0.04) was noted in the group of patients
operated only from the dorsal access, while the
correction value of the scoliotic component of the
curvature remained stable throughout the entire
period. At the same time, it should be noted that
the achieved correction of deformity after surgery
remained stable during the long-term follow-up
period in patients using a combined approach.
During the surgery, correction was achieved by
stabilizing a larger number of vertebrae in Group 1
compared with that in the comparison group. This
result was because dorsal access did not provide
a sufficiently good and complete visual view and
achieve full mobility in the intervention zone. The
results are presented in Table 4.

Verticalization was performed on average on
the fifth and seventh days after the surgery in
Groups 1 and 2, respectively (p = 0.02); setting on
the legs was performed when the child’s condition
stabilized, and the pain was relieved.

Current trends in vertebrology imply an
increasing use of dorsal access in surgery for
monolesions of the thoracic and lumbar spine in
pediatric patients [4]. These changes are associated
with the evolution of surgical technique and the
introduction of contemporary pediatric spinal
systems of transpedicular fixation. Both Russian and
international authors consider the main advantages
of dorsal access to reduce the surgery duration,
intraoperative blood loss, and rehabilitation period
(3, 7, 10].

The study revealed that in case of only dorsal
access to correct congenital spinal deformity
against an isolated malformation of the vertebra in
the thoracic or lumbar spine, the time of surgery
significantly increased compared with the combined
approach. We explain the increase in the time of
surgical intervention with the dorsal approach
compared with combined access to the need for
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additional mobilization of the dural sac with its
contents for optimal visualization of the approach to
the abnormal vertebra. Extended dorsal access with
resection of the head and the proximal section of
the rib (costotransversectomy) did not provide a full
visual view of the intervention area, which, of course,
contributed to an increase in the surgery duration.
Many researchers also emphasize the disadvantages
of the dorsal approach, which include the lack of
optimal control over the structures of the spinal
canal and the impossibility of resection of a part of
the disk on the concave side of the deformity [8].
From our point of view, the limitedness of the
isolated dorsal approach causes technical difficulties
in removing the disk apparatus on the side opposite
to the abnormal vertebra (which is necessary to
achieve full mobility in the area of the defect) and
affects the duration of the surgical intervention.

It was noted that the absolute and relative values
of the volume of blood loss were significantly higher
in patients using a combined approach compared
with the dorsal one. This was primarily due to the
presence of two accesses in Group 2 compared
with that in Group 1. It should be noted that when
using the anterolateral approach, simultaneous
massive bleeding occurred during removal of the
endplate of the abnormal vertebra adjacent to the
spinal canal and the site of its base of the arc from
the vessels of the dural sac. In addition, a greater
volume of blood loss in Group 2 compared with
that in Group 1 was due to bleeding that occurred
when the ligamentous and disk apparatus elements
were removed, which was thoroughly removed
from the anterolateral access, as well as continued
bleeding from the anterolateral approach in patients
of these groups when using the dorsal approach
and correction of congenital deformity. Performing
extirpation of a semivertebra with combined access
using traditional technical means that thoracic
localization of the defect is associated with a longer
surgery duration and blood loss compared with
lumbar localization.

When comparing the results of our study with
literature data, the analyzed indicators coincided.
Thus, Mladenov et al. [23] considered that dorsal
access is preferable from the position of minimizing
intraoperative blood loss. Peng et al. [7] emphasized
that the combined approach reduces the time of
surgical intervention with a significant increase in

blood loss.

The minimum fixation of the spinal area during
correction of congenital curvature is especially
relevant and important for patients of the younger
age group, which is due to the preservation of the
growth potential of the spine [1, 5, 7]. However, at
present, there are no works on comparative analysis
of the extent of transpedicular metal fixation in
correction of congenital spinal deformity made
from dorsal and combined approaches.

Our approach to correcting congenital spinal
deformity in preschool pediatric patients consists of
radical correction of the curvature and stabilization
of only the spinal motion segments involved in the
main arch. In patients of both groups, we managed
to achieve complete correction of congenital
deformity. However, during the surgery, it was
necessary to resort to fixing a larger number of
spinal motion segments in the area of the main
curvature arch in both the thoracic and lumbar
regions in Group 1 compared with Group 2.
The shorter length of metal fixation in patients
using the combined approach was explained by the
fact that with anterolateral access, it was possible
to achieve significant mobility in the intervention
area due to the complete removal of not only the
bone structures of the abnormal vertebra body but
also the adjacent disk and ligamentous apparatus
due to the convenience of this approach and good
visualization [12, 14, 15]. The anterolateral approach
helped achieve complete correction of congenital
deformity by stabilizing the minimum number of
vertebrae compared with patients who had only
dorsal access. Also, in the long-term follow-up
period, the progression of the kyphotic component
of the deformity in Group 1 was noted.

In our opinion, this was explained by the
complexity of performing a full-fledged and stable
fusion from the dorsal approach in the same way
as in patients of the comparison group. From
anterolateral access, it is possible to create and form
a more reliable and stable fusion by installing an
autograft as a thrust between intact vertebral bodies
relative to the abnormal vertebral body. Thus, in the
development process, patients in Group 1 had a bone
graft subsidence and a significant loss of correction
of the kyphotic component of the curvature as
compared with the result achieved during the
surgery. A comparative analysis of studies on the
stiffness of various options for stabilization of the
spine shows that isolated posterior spine fusion does
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not adequately ensure complete immobilization of
the spine [24]. The resulting pathological changes
in the blocked vertebrae, as well as excessive loads
on the vertebrae that are in contact with this
fixation zone, often lead to certain progression
of spinal deformity. It should be emphasized that
the use of interbody allograft enables to save the
achieved correction of deformity in the long-term
postoperative period.

Conclusion

Thus, because of the combined approach,
it is possible to achieve complete correction of
congenital deformity in the thoracic and lumbar
regions of preschool patients, with fixation of
a smaller number of vertebrae compared with the
dorsal access. Isolated dorsal access in the correction
of congenital spinal deformity in the thoracic or
lumbar spine in preschool pediatric patients enables
to reduce the amount of blood loss during surgery,
while the time of the intervention itself is increased
compared with the combined approach. Also, the
achieved result in the long-term postoperative
period was preserved in the group of patients using
combined access due to the formation of reliable

and pronounced anterior and posterior bone
blocks.
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